The effects of sociodemographic factors on quality of life in older people differ strongly, possibly due to the fact that different measurement instruments have been used. The main aim of this cross-sectional study is to compare the associations of sex, age, marital status, education, and income with quality of life assessed with the Short-Form Health Survey (SF-12), the World Health Organization Quality of Life Questionnaire-BREF (WHOQOL-BREF), and the World Health Organization Quality of Life Questionnaire-Older Adults Module (WHOQOL-OLD).
Introduction
Quality of life has been defined by the World Health Organization Quality of Life Group (1995, p. 1405) as "an individual's perception of their position in life in the context of the culture and value system in which they live and in relation to their goals, expectations, standards and concerns". 1 The quality of life of older adults can be maintained at a high level, even with poor physical health, as long as they are satisfied with other domains of quality of life, such as the psychological, social relations, and environmental domains. 2 For older adults, being in good health, feeling good, being active, having social relationships, helping other people, and living in a nice house in a good neighborhood (eg, availability of facilities and safety) are the most important factors for a good quality of life. 3 Many studies have been conducted to assess the associations between sociodemographic factors (sex, age, marital status, education, and income) and quality of life in older adults. [4] [5] [6] [7] [8] [9] However, no consensus exists on the effects of these factors on the quality of life of this target group. In relation to sex, Bilgili and Arpaci 10 found that men had higher scores on five of the six subscales of the World Health Organization Quality of Life Questionnaire-Older Adults Module (WHOQOL-OLD); they experienced a better quality of life than women. In the study by Lee et al, 4 the quality of life of men was also higher than that of women. However, other studies have demonstrated no differences in quality of life between the two sexes, for example Top et al, 8 Wiggins et al, 11 and Chen et al. 12 Younger age has been related to poorer quality of life in rural southern Brazil; 13 Brazilian people in the age category 60-69 years rated their quality of life, assessed with the World Health Organization Quality of Life Questionnaire-BREF (WHOQOL-BREF), lower in the psychological and social relations domains and for overall quality of life than people over 80 years of age. 6 However, these findings have not been supported by studies conducted in Europe; for example, Borglin et al 14 reported lower quality of life in the oldest Swedish people and Soósová 7 found the same among Slovak older people. Soósová 7 showed that living without a partner is negatively associated with quality of life. Bilgili and Arpaci 10 also found higher scores on quality of life among older people living in a marital relationship; these people rated their quality of life higher in three domains of the WHOQOL-OLD (past, present, and future activities; social participation; and death and dying). On the other hand, using the same instrument, Gobbens and Van Assen 15 demonstrated that marital status (married or cohabiting) was only associated with the quality of life domain intimacy, after controlling for other sociodemographic factors (age, education, and income), multimorbidity, and multidimensional frailty. Lee et al 4 also showed that quality of life was higher for older people living with a spouse than for older people with no spouse; in this study, quality of life was assessed with the Short-Form Health Survey (SF-12). 16 More years of education have been related to higher scores in psychological, social relations, and environmental quality of life. 13 In addition, in a study by Gobbens et al, 9 higher education was only significantly associated with better psychological and environmental quality of life. Baernholdt et al 17 showed that social functioning was higher in older American people with a high school education or higher. Hilleras et al 18 found no significant associations between educational level and quality of life in people aged 90 years or above. Soósová 7 observed better quality of life among higher-educated older people in the autonomy domain of the WHOQOL-OLD, but they experienced lower quality of life in the death and dying domain.
Chen et al 12 showed that low income was related to poor quality of life in older people living alone in China, although they found no differences in quality of life between medium-high and high economic-level groups. In addition, Gambin et al 13 showed that older Brazilian people with lower income were more likely to assess their quality of life as being lower, measured with both the WHOQOL-BREF and the WHOQOL-OLD. Gobbens et al 9 found significant associations between higher income and higher quality of life in Dutch older people, after controlling for other sociodemographic variables and physical, psychological, as well as social frailty. On the contrary, Soósová 7 and Hilleras et al 18 found no effect of income on quality of life. This can be explained by the inclusion of specific populations in both studies: people aged 60 years and older in the Košice region in Slovakia 7 and people aged 90 years and older living in the inner part of Stockholm in Sweden. 18 According to Hambleton et al, 19 quality of life has been conceptualized and measured in a variety of ways, depending, for example, on the discipline, paradigm, target group, and time frame of the study examining quality of life. Over the years, several instruments have been developed for assessing quality of life in adults, for example, the SF-12 16 and the WHOQOL-BREF. 20 Moreover, instruments have been developed in particular for assessing quality of life in older people, such as the World Health Organization Quality of Life-AGE questionnaire (WHOQOL-AGE), 21 the Elderly Quality of Life Index, 22 the WHOQOL-OLD, 23 and the Older People's Quality of Life (OPQOL) questionnaire. 24 Thus, in brief, a number of significant associations have been found with measures of quality of life, and the effects of sociodemographic factors on quality of life in older people appear to differ strongly. Factors that might interfere are the differences in the socioeconomic level of the various populations referred to in the literature, or their belonging to different cultures. Moreover, this may also be caused by the fact that different instruments have been used for measuring quality of life. Therefore, the main aim of the present crosssectional study is to compare the effects of sex, age, marital status, education, and income on quality of life assessed with the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD. We decided to use these three instruments to measure quality of life in older adults, because these scales differ considerably from each other in content and have been validated extensively and used frequently for this age group. Furthermore, the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD have recently been used in Dutch studies. 15, 25, 26 Our second aim is to determine the associations between aforementioned sociodemographic factors and quality of life.
Methods

study population and data collection
We used the "Senioren Barometer" to collect the data. This web-based questionnaire has been developed by the Academic Center Policy for the Elderly and Informal Care (Tranzo, Tilburg University, the Netherlands) aiming to assess the opinion of a panel of Dutch middle-aged and older people (aged 50 years and older) about different aspects of life. Older people can volunteer to take part, and participation is always without obligation. 9, 27 In the period December 2009 to January 2010, 1,942 people aged 50 years and older completed the "Senioren Barometer", including questions about sociodemographic factors, the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD. We excluded 450 cases from further analyses due to one or more missing values for sociodemographic factors and quality of life, yielding a sample size of 1,492.
Measures sociodemographic factors
The following sociodemographic factors were considered: age (in years), sex, marital status (five categories), education (five categories), and net income (nine categories). See Table 1 for a detailed description of the answering categories.
The WhOQOl-BreF
The WHOQOL-BREF was developed as a shortened version of the WHOQOL-100. 20 This self-report questionnaire contains 24 items, which are categorized into four domains: physical health (7 items), psychological (6 items), social relations (3 items), and environmental (8 items). All these items were rated on a 5-point scale, with higher scores indicating better quality of life. The quality of life domain scores were calculated as usual by multiplying the mean domain score by a factor of 4, resulting in a range from 4 to 20 for each domain. Many studies have shown that the WHOQOL-BREF has good psychometric properties for assessing quality of life in people aged 50 years and older. 28, 29 In the present study, the reliability expressed by the Cronbach's alpha for the physical, 
The sF-12
The SF-12 is a widely used instrument for assessing quality of life. 16 The SF-12 is derived from the SF-36 30 and contains only 12 items. These items are categorized into two domains, a physical and a mental domain, both including six items; the scores of the quality of life domains range from 0 to 100, with higher scores referring to higher quality of life. Several studies have reported the good psychometric properties of the SF-12 in different age groups, including older persons, and a variety of countries. 31, 32 In the current study, the Cronbach's alpha was 0.86 and 0.79 for the physical and the mental domain of the SF-12, respectively.
The WhOQOl-OlD
The WHOQOL-OLD, just like the WHOQOL-BREF, was developed from the parent instrument, the WHOQOL-100. 23 This questionnaire comprises 24 items belonging to six domains: sensory abilities, autonomy, past, present, and future activities, social participation, death and dying, and intimacy (4 items for each domain). The responses were rated on a 5-point scale (1) (2) (3) (4) (5) . The domain score was calculated by summing the item scores, with a range from 4 to 20; higher scores equal better quality of life.
Many studies have reported the reliability and validity of the WHOQOL-OLD, 33, 34 including a study conducted in the Netherlands. 35 In the present study, the reliability (Cronbach's alpha) for sensory abilities, autonomy, past, present, and future activities, social participation, death and dying, and intimacy was 0.87, 0.67, 0.70, 0.81, 0.83, and 0.91, respectively.
Analysis strategies
First, we determined the characteristics of the participants using descriptive statistics. Second, the associations between the five sociodemographic factors (age, sex, marital status, education, and income) and the domains of the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD were examined. Eta was used to determine the associations between the 4 categorical variables (sex, marital status, education, and income) and the 12 quality of life domains. The associations between the continuous variable (age) and the quality of life domains were examined using Pearson's correlations.
Third, before we carried out multiple linear regression analyses with the quality of life domains of three scales as dependent variables and all five sociodemographic factors as independent variables, we created dummies for marital status ("1" married or cohabiting and "0" otherwise) and sex ("1" woman and "0" man), as performed in a previous study. 9 We also incorporated the linear effects of age and education into these regression analyses. For income we used the interval midpoint of the answering categories (see Table 1 ), transformed the units to thousand euros, and considered this variable as quantitative. For each model related to the quality of life domains of the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD, the explained variance R 2 was calculated. Two-tailed tests were conducted; a P-value ,0.05 was considered to be statistically significant. All the statistical analyses were carried out using the Statistical Package for Social Sciences (SPSS), version 22.0 (IBM Corporation, Armonk, NY, USA).
ethical considerations
All procedures performed in our study were in accordance with ethical standards of the national research committee and with the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards. Medical-ethical approval was not necessary, as particular treatments or interventions were not offered or withheld from respondents, this being the main criterion in medical-ethical procedures in the Netherlands according to the Medical Research Involving Subjects Act. 36 Informed consent, in terms of giving information and maintaining confidentiality, was respected. In addition, return of the questionnaire was regarded as informed consent.
Results
Participants' characteristics
Of the 1,492 participants, 900 (60.3%) were men. The mean age was 69.5 years (range 50-95 years, SD 7.8), and 70.0% were married or cohabiting. Most of the participants (44.4%) had a level of education corresponding to secondary education, and 34.3% had an income ,€2,000. Table 1 also presents the quality of life of the participants, measured with the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD. Concerning the SF-12, the participants experienced a higher mental than physical quality of life. On both the WHOQOL scales, the mean scores were highest for sensory abilities and lowest for social relations (16.6 vs 14.2). For further details, refer to Table 1 .
Bivariate associations between sociodemographic factors and quality of life domains and income) and the quality of life domains of the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD, using Eta. Sex, age, marital status, education, and income were associated with 9, 6, 11, 10, and 12 quality of life domains. Then we determined per sociodemographic factor the mean scores on the 12 quality of life domains. In relation to sex, women experienced lower quality of life than men in the physical health and psychological domains of the WHOQOL-BREF, both the physical and the mental domain of the SF-12, and the death and dying and intimacy domains of the WHOQOL-OLD. On the other hand, they scored significantly higher on the WHOQOL-OLD domains sensory abilities, autonomy, and social participation. Greater age was negatively correlated with the physical domain of both the WHOQOL-BREF and the SF-12 and four domains of the WHOQOL-OLD (sensory abilities, autonomy, social participation, and intimacy). Marital status (married or cohabiting) was significantly associated with all the quality of life domains, with the exception of sensory abilities (P=0.62), meaning that these participants experienced higher quality of life. In addition, higher-educated participants scored higher on 10 of the 12 quality of life domains, and higher-income participants experienced better quality of life in all the quality of life domains. Table 3 presents the effects of the sociodemographic factors on the quality of life domains of the WHOQOL-BREF. The R 2 line indicates how much of the variance in the quality of life domains' scores was explained by all the predictors together. The explained variance ranged from 5% (social relations) to 17% (environmental). The effect sizes ( f 2 ) were small to medium for physical health, psychological, and social relations (up to 0.15) and medium to large for the environmental domain of quality of life ( f 2 =0.21). 37 Of the individual sociodemographic factors, only higher income was positively associated with all the quality of life domains of the WHOQOL-BREF. Both sex and marital status were associated with two quality of life domains; age and education were only associated with one domain. Table 4 shows the effects of the five sociodemographic factors on the two domains of the SF-12. For physical and mental quality of life, the R 2 was 6.7% and 5.8% and the corresponding effect sizes were small to medium, 0.072 and 0.061, respectively. 37 Higher income was positively associated with both domains; sex, age, and marital status were associated with one quality of life domain and education with none.
regression analysis
Finally, Table 5 demonstrates the effects of the sociodemographic factors on the six quality of life domains of the WHOQOL-OLD. The explained variance ranged from 1.4% (death and dying) to 26% (intimacy). The effect sizes were small to medium for death and dying, social participation, sensory abilities, autonomy, and past, present, and future activities (up to 0.15) and large for intimacy ( f 2 =0.35).
37
Being a woman was positively associated with four quality of life domains and negatively associated with one domain (death and dying). Higher income was positively associated with five of six domains; there was no association with death and dying. Married or cohabiting participants scored significantly lower on autonomy and significantly higher on social participation as well as intimacy. Greater age was negatively associated with sensory abilities and autonomy. It is striking that education did not show associations with any of the domains of the WHOQOL-OLD.
Discussion
The main aim of the present study was to compare the associations of sex, age, marital status, education, and income with quality of life assessed with the SF-12, the WHOQOL-BREF, and the WHOQOL-OLD. In addition, we aimed to determine the associations between aforementioned sociodemographic factors and quality of life. Our study was conducted in a sample of 1,492 Dutch people aged 50 years or older. The bivariate associations reveal that the findings with regard to age, marital status, education, and income are unambiguous. Higher age was associated with lower quality of life concerning 6 of the 12 quality of life domains. Being married or cohabiting, having higher education, and having higher income were associated with higher scores on 11, 10, and all 12 quality of life domains, respectively. However, the effects of sex are quite different. Women experienced significantly lower quality of life in six quality of life domains. Conversely, they experienced significantly better quality of life in three domains, all belonging to the WHOQOL-OLD (sensory abilities, autonomy, and social participation).
The multiple linear regression analyses demonstrated that all five predictors together explained a significant part of the variance of the scores of all the quality of life domains, ranging from 5% to 17% for the WHOQOL-BREF, 5.8% to 6.7% for the SF-12, and 1.4% to 26% for the WHOQOL-OLD. Sex (being a woman) was positively associated with six domains and negatively associated with two domains (physical in the SF-12 and death and dying in the WHOQOL-OLD), after controlling for the other four sociodemographic factors in showed that social participation was higher in women than in men, after controlling for multidimensional frailty, in a sample of Dutch people aged 70 years or older. In a sample of US individuals aged 65 years or older from the National Health and Nutrition Examination Survey, women also scored higher on social functioning, although the operationalization was quite different from ours; the index contained two items: the number of close friends and how often a person attended church or religious services. 17 Puts et al showed that social contact was considered to be one of the most important factors of quality of life in older adults; 3 family and social activities were mentioned most by older people. 38 Although previous studies on the associations between age and quality of life in older people have shown different findings, 6, 7, 13, 14 the present study has demonstrated that greater age was associated with lower quality of life. This applies, of course, to the physical domains of the quality of life scales, including sensory abilities, and to the autonomy domain of the WHOQOL-OLD. According to Gobbens and Van Assen, this operational definition of autonomy refers not only to psychological functioning but also to physical functioning and the social environment. 35 In that case, the autonomy of an older person will depend to a very large extent on both his or her physical abilities and the support capabilities of the social environment. 39, 40 Additional statistical analyses showed that autonomy was significantly associated with physical health (WHOQOL-BREF), physical domain (SF-12), and sensory abilities (WHOQOL-OLD), represented by Pearson's coefficients of 0.52, 0.43, and 0.34, respectively. Participants who were married or cohabited scored lower in the quality of life domain autonomy and higher in five quality of life domains. These mainly concerned the psychological and social domains. Bilotta et al showed that living alone was associated with two domains of quality of life, namely social relationships and participation, in Italian people ($65 years); 41 in this study, quality of life was measured with the OPQOL questionnaire. A study conducted in China also concluded that older people living alone rated a lack of social relations as a source of low satisfaction with their quality of life. 12 In addition, living alone is associated with institutionalization in older persons after discharge from hospital, 42 depression, 43 and loneliness. 44 Being married or cohabiting was also positively associated with the WHOQOL-OLD domain intimacy. Previous studies in the Netherlands and Slovakia support our findings. 7, 15 Intimacy, if not sexuality, is a continuing human need for most individuals; 45 48% of individuals above the age of 50 years did not perceive any change in the area of intimacy in their relationship over the years. 46 However, intimacy is closely related to having social relations, including between partners. Because of the steady rise in life expectancy and the gender gap in longevity, the number of older persons who live alone is increasing. Specific attention needs to be paid to older women, because they tend to live longer than their husbands. 47 In our study, education was associated with only one quality of life domain, the environmental domain of the WHOQOL-BREF. In other Dutch studies, higher-educated older people experienced better quality of life in more than one domain of the WHOQOL-BREF; 9, 48 for example, in a longitudinal study, higher education predicted better future physical health as well as psychological and environmental quality of life. Unlike education, income was associated with eleven quality of life domains, with all P-values ,0.001; income was not associated with the WHOQOL-OLD domain death and dying, including items related to anxiety about death. In a study by Mohammadpour et al, death anxiety was predicted by the perception of aging and age; 49 however, the latter was not found by Nouhi et al, including subjects in the same country (Iran). 50 Education and income are the two common measures of socioeconomic status (SES). In addition, SES has an impact on health involving a diversity of mechanisms, such as psychosocial factors and health behaviors, for example emotional stress and social support. 51, 52 Previous studies have also shown that people with low SES are frailer than people with high SES. 53, 54 According to Kim et al, frailty acts as a mediator between SES and quality of life. 55 In addition, Hoogendijk et al argue that frailty should be considered as a potential mediator of socioeconomic inequalities in adverse outcomes, for example institutionalization and death. 54 Some limitations of our study should be noted. First, as mentioned in previous studies, 9, 27 we used a web-based questionnaire for collecting the data; this may have led to selection bias, because not everyone has access to the Internet. Another reason why there could be a significant selection bias is the fact that response was voluntary; possibly the people who completed the questionnaire were healthier and more satisfied 
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gobbens and remmen than average with their quality of life. In addition, 60.3% of our sample consisted of men, while in the Dutch population in this age group ($50 years and older), the distribution was 47.4% men and 52.6% women, as measured on January 1, 2010. 56 So our sample could and did not represent properly the 50+ Dutch population. Second, the cross-sectional nature of the present study does not allow us to establish causal links between the sociodemographic factors and the quality of life domains; a longitudinal study is required to determine such links. Third, the nature of the questionnaire, and the fact that it is self-administered, may have led to imprecise answers to the questions posed, particularly when the respondent was a very old person.
Conclusion
Our study has shown that the associations of sociodemographic factors and quality of life depend on the instruments used to assess quality of life in persons aged 50 years or older, taking into account the above-mentioned limitations. The contents of the instruments vary greatly, in particular between the WHOQOL-OLD on the one hand and the WHOQOL-BREF and the SF-12 on the other. In addition, we have demonstrated that all the sociodemographic factors explain a significant part of all the quality of life domains involved. However, most effect sizes were small to medium; the clinical relevance of our findings will therefore be limited. There are other factors that explain a larger part of the quality of life scores in middle-aged and older persons, such as frailty 9 and environmental factors. 26 To make a good prediction of quality of life in this target group, such factors should be included in the prediction model. Of the five sociodemographic factors included in our study, income was the factor with by far the most significant associations with quality of life domains. Therefore, we recommend that health care and welfare professionals should focus in particular on people with a low income and carry out interventions aimed at improving their quality of life.
